Aromatase and its inhibitors--an overview.
Estrogen synthesis by aromatase occurs in a number of tissues throughout the body. Strategies which reduce production of estrogen offer useful means of treating hormone-dependent breast cancer. Initially, several steroidal compounds were determined to be selective inhibitors of aromatase. The most potent of these, 4-hydroxyandrostenedione (4-OHA) inhibits aromatase competitively but also causes inactivation of the enzyme. A number of other steroidal inhibitors appear to act by this mechanism also. In contrast, the newer imidazole compounds are reversible, competitive inhibitors. In vivo studies demonstrated that 4-OHA inhibited aromatase activity in ovarian and peripheral tissues and reduced plasma estrogen levels in rat and non-human primate species. In rats with mammary tumors, reduction in ovarian estrogen production was correlated with tumor regression. 4-OHA was also found to inhibit gonadotropin levels in animals in a dose-dependent manner. The mechanism of this effect appears to be associated with the weak androgenic activity of the compound. Together with aromatase inhibition, this action may contribute to reducing the growth stimulating effects of estrogen. A series of studies have now been completed in postmenopausal breast cancer patients treated with 4-OHA either 500 mg/2 weeks or weekly, or 250 mg/2 weeks. These doses did not affect gonadotropin levels. Plasma estrogen concentrations were significantly reduced. Complete or partial tumor regression occurred in 26% of the patients and the disease was stabilized in 25% of the patients. The results suggest that 4-OHA is of benefit to postmenopausal patients who have relapsed from prior hormonal therapies. Several of the steroidal inhibitors are now entering clinical trials as well as non-steroidal compounds which are more potent and selective than aminoglutethimide. Aromatase inhibitors should provide several useful additions to the treatment of breast cancer.